The essential oils of Ziziphora clinopodioide Lam. from four different production areas (Banfang ditch; Altay mountains; Tuoli; Terks) were investigated. The oils were extracted by hydro-distillation and analyzed by gas chromatography-mass spectrometry (GC-MS). Seventeen constituents were identified in the essential oil from Banfang ditch, 20 in that from the Altay mountains, 12 in the Tuoli essential oil, and 9 in the Terks sample. The major components of the oils were pulegone (67.6%, 32.5%, 86.4%, and 82.1%) and p-menthanone (14.8%, 43.7%, 3.2%, and 8.2% from the Banfang ditch, Tuoli, Altay mountains, and Terks samples, respectively).
Ziziphora clinopodioide Lam., (family Lamiaceae), a semiperennial shrub-like plant growing in low hills, grasslands, and arid slopes, is widely distributed in China, Mongolia, Turkey, Kazakhstan, and Kyrgyzstan [1] . Z. clinopodioide has various medicinal uses in Xinjiang [2] . Several studies have revealed that it can significantly prolong the survival time of hypoxic mice [3, 4] . The plant also has a wide range of antimicrobial and antioxidant effects [5] . So far, investigations of Z. clinopodioides have focused mainly on the chemical composition of its essential oils and their effective constituents [6] [7] [8] . In preliminary studies, our research group studied the stability of the essential oils [9] , and also reported the oleanolic acid and ursolic acid contents determined by HPLC [10] . In addition, extracts have been investigated for their polyphenolic content and antioxidant activity [11] . In the present investigation, the essential oil composition of Z. clinopodioides from four different localities has been investigated.
The chemical composition and yields of the essential oils from the four different production areas are summarized in Table 1 . The four oils were mainly composed of oxygenated monoterpenes (93.2%, 92.4%, 95.9%, and 96.6%), with pulegone (67.6%, 32.5%, 86.4%, and 82.1%) and p-menthanone (14.8%, 43.7%, 3.2%, 8.2%) being the major components. The yields above were for the oils from Banfang ditch, Tuoli, Altay mountains, and Terks, respectively.
Significant differences in the compositions of the oils were observed. In addition to the previous two components, Banfang ditch oil samples contained D-isomenthone 4.9%), cinerone (2.3%), limonene (2.0%), trans-isopulegone (1.2%), and (+)carvone (1.1%). Oils from Tuoli included neoismenthol (8.5%), eucalyptol (4.3%), limonene (2.0%), and cis-β-terpineol (1.6%). Oils from the Altay mountains included neoismenthol (2.1%), cis-βterpineol (1.9%), and cinerone (1.4%), whereas those from Terks included D-isomenthone (2.9%) and cinerone (1.5%).
The essential oil from Tuoli contained similar amounts of pulegone and p-menthanone, whereas those from the other production areas contained higher percentages of pulegone than p-menthanone, particularly the oils from the Altay mountains and Terks. The oil 
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Pulegone 67.6 32.5 86.4 82.1 1247 The essential oil composition of Z. clinopodioide has been previously investigated [6, 7] . This study, however, is the first to determine the essential oil composition from different production areas in North Xinjiang. Although the main components of pulegone, the same results with previous investigated. Because of different growth conditions, leading to significant differences in the content of the main component. Analysis of the essential oils: Gas chromatography (GC) analyses were carried out using an Agilent 6890 N GC-FID system equipped with an Agilent HP-5 capillary column (30 m x 0.32 mm i.d.; film thickness 0.25 μm) connected to a FID detector. The temperatures of the injector and detector were both 250°C. Helium was used as the carrier, and the flow rate was 1.0 mL/min. The temperature program was 40-250 o C at a rate of 5°C/min; the split ratio was 1:100. Gas chromatography-mass spectrometry (GC-MS) analyses were performed in the electron-impact ionization (EI) mode with 70 eV energy. The inlet temperature was set at 200°C and the transfer line temperature was 250°C. The temperature program used was similar to that adopted for GC analysis. The injected volume was 0.2 μL.
Experimental

Identification of components:
Identification of the components was performed by comparing the retention time of each component with those of a n-alkane series (C 6 -C 22 ) under identical experimental conditions. The mass spectrum and relative retention index (RI) of each components were compared with those of commercial samples (NIST 05 and NIST 05s). The relative amounts of individual components were calculated based on GC integrator peak areas without the use of correction factors.
